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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 




CLAIMS 



[Claim(s)] 

[Claim 1] It is surface treatment copper powder for a copper paste characterized by being copper powder 
equipped with the surface treatment layer processed using the fatty acid, and forming the surface 
treatment layer concerned with the metal salt of a fatty acid. 

[Claim 2] Contact copper powder and the solution containing a fatty acid, and a fatty acid is made to 
adsorb on the surface of copper powder. It is the approach of manufacturing the copper powder 
equipped with the surface treatment layer by carrying out desiccation processing. Carry out 
predetermined time contact of copper powder and the organic solvent containing a fatty acid, and it 
considers as the copper powder in which the surface treatment layer was formed. The manufacture 
approach of the surface treatment copper powder equipped with the surface treatment layer formed with 
the metal salt of the fatty acid characterized by performing at least one washing using an organic 
solvent, and drying the copper powder concerned for a copper paste according to claim 1. 
[Claim 3] A fatty acid is the manufacture approach of the surface treatment copper powder for a copper 
paste according to claim 2 which is a thing using any one sort of the enanthic acid which is saturated 
fatty acid, a caprylic acid, pelargonic ( acid, a capric acid, undecylic acid, a lauric acid, a tridecyl acid, a 
myristic acid, pentadecyl acid, a palmitic acid, a heptadecyl acid, stearin acid, a nonadecane acid, 
arachin acid, and behenic acid, or two' sorts or more. 

[Claim 4] A fatty acid is the manufacture approach of the surface treatment copper powder for a copper 
paste according to claim 2 which is a thing using any one sort of the acrylic acid which is unsaturated 
fatty acid, a crotonic acid, isocrotonic acid, undecylic acid, oleic acid, an elaidic acid, a cetoleic acid, a 
BURASHIJIRU acid, an erucic acid, a sorbic acid, linolic acid, a linolenic acid, and the arachidonic 
acid, or two sorts or more. 

[Claim 5] An organic solvent is the manufacture approach of the surface treatment copper powder for a 
copper paste according to claim 2 to 4 which is what uses any one sort of a methanol, ethanol, an 
acetone, and the methyl ethyl ketone, or two sorts or more. 

[Claim 6] Desiccation is the manufacture approach of the drying temperature of 50 degrees C - 100 
degrees C, and the surface treatment copper powder for a copper paste according to claim 2 to 5 which is 
drying-time 2-8 hours. 

[Claim 7] The copper paste manufactured using surface treatment copper powder according to claim 1 . 
[Claim 8] The printed wired board characterized by including the conductor formed using the copper 
paste according to claim 7. 



[Translation done.] 



http://ww4.ipdl.ncipi.go.jp/c^^ 10/19/04 



Page 1 of 6 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Invention concerning this application relates to the manufacture approach of 
surface treatment copper powder, the surface treatment copper powder obtained by the manufacture 
approach, the copper paste using the surface treatment copper powder, and the printed wired board using 
the copper paste. 
[0002] 

[Description of the Prior Art] Copper powder has been widely used as a raw material of a copper paste 
from the former. From the ease of the handling, therefore use for the purpose of an experiment, the 
copper paste has been used in an extensive field until it reaches an electronic industrial use way. 
[0003] And surface treatment using various fatty acids as a finishing agent for preventing surface 
oxidation has been performed to much of these conventional surface treatment copper powder. This 
surface treatment copper powder was processed into the copper paste, was applied to circuit formation 
of the printed wired board using screen printing, the electrode of a ceramic condenser, various electric 
contact surfaces, etc., and has been used for the means of electric flow reservation. That is, when it 
compares with the copper powder which has not carried out surface treatment, surface treatment copper 
powder could not start scaling easily, and it is known that it will become possible to obtain the product 
of low resistance excellent in electric conductivity. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the opinion that it is not that whose quality is 
stable was offered, so that the paste viscosity when processing into a copper paste the surface treatment 
copper powder which carried out surface treatment with the fatty acid from this contractor that uses a 
copper paste did not still have trouble in production control. That is, since the paste viscosity starts and 
thickens aging, after processing it into a copper paste, it is difficult a long term storage, and the quality 
control as a copper paste used for manufacture of electronic parts etc. and the management spent on 
quality maintenance are [ the early paste viscosity of the copper paste manufactured using the surface- 
treatment copper powder processed with the fatty acid is high ] complicated, and it had become also 
with the failure to expand the use. 

[0005] Therefore, paste viscosity when processing into a copper paste the surface treatment copper 
powder which performed fatty-acid processing could be made low, and, moreover, offer of the surface 
treatment copper powder which can control aging of paste viscosity effectively has been desired. 
[0006] 

[Means for Solving the Problem] Then, this artificer etc. traced having big effect on the paste viscosity 
at the time of the condition of the fatty acid which remains on the front face of the powder of the surface 
treatment copper powder processed with the fatty acid as a result of inquiring wholeheartedly processing 
into a paste the cause by which the paste viscosity of the copper paste using the surface treatment copper 
powder processed with the fatty acid becomes high. Invention described below was completed by 
making this into a background. 
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[0007] The surface treatment layer concerned is made into the surface treatment copper powder for a 
copper paste characterized by forming with the metal salt of a fatty acid in the copper powder which 
equipped claim 1 with the surface treatment layer processed using the fatty acid. 
[0008] Usually, the metal salt of the fatty acid used for processing and a fatty acid and fatty-acid ion 
exist in the front face of the surface treatment copper powder processed with the fatty acid. This can 
grasp clearly the copper powder which carried out surface treatment with the conventional fatty acid 
from analyzing the absorption peak using Fourier transform spectrophotometric analysis equipment (FT- 
IR). The result of having carried out the Fourier transform infrared spectrophotometry of the 
conventional surface treatment copper powder which carried out fatty-acid processing to drawing 2 is 
shown. In this drawing 2 , it turns out that the peak to which the peak resulting from a fatty acid 
originates in the metal salt of a fatty acid in the 1 700cm- 1 neighborhood is detected near 1561cm-l and 
1413cm-l. 

[0009] The fatty acid which carried out the adsorption residual on the front face of the surface treatment 
copper powder in which this artificer etc. did surface treatment with this fatty acid, As a result of 
considering the effect of the metal salt of a fatty acid using various approaches, the copper powder at the 
time of making a surface treatment layer only into the metal salt of a fatty acid It had very good 
oxidation resistance, and initial viscosity when processing it into a copper paste was made low, and it hit 
on an idea for a change of copper paste viscosity with time to be controlled very effectively. Suppose 
that it explains to a detail through the operation gestalt mentioned later about such concrete 
effectiveness. 

[0010] In case "the metal salt of a fatty acid" said here carries out surface treatment of the copper 
powder using a fatty acid, it is a metal salt which the copper component and fatty acid of copper powder 
reacted, and was formed. And with the above-mentioned "fatty acid which carried out the adsorption 
residual", it does not react with a copper component but the fatty acid which was not dissociated to an 
ionic state in the solvent in which the fatty acid was dissolved sticks to a front face. In this specification, 
these vocabulary shall be used as implications described here. 

[001 1] And the specific class of saturated fatty acid and unsaturated fatty acid is used for the fatty acid 
said here. Suppose that it explains in full detail in the explanation about claim 3 and claim 4 which are 
described below about the class of these concrete fatty acids. 

[0012] Contact copper powder and the solution containing a fatty acid in claim 2, and a fatty acid is 
made to adsorb on the surface of copper powder. It is the approach of manufacturing the copper powder 
equipped with the surface treatment layer by carrying out desiccation processing. Carry out 
predetermined time contact of copper powder and the organic solvent containing a fatty acid, and it 
considers as the copper powder in which the surface treatment layer was formed. It is considering as the 
manufacture approach of the surface treatment copper powder equipped with the surface treatment layer 
formed with the metal salt of the fatty acid characterized by performing at least one washing using an 
organic solvent, and drying the copper powder concerned for a copper paste according to claim 1. 
[0013] Copper powder is processed with a fatty acid, and on the surface of copper powder, the 
manufacture approach of the surface treatment copper powder described here forms the surface 
treatment layer containing the metal salt of a fatty acid and a fatty acid which carried out the adsorption 
residual, it is washing after that using an organic solvent, and once leaves only the metal salt of a fatty 
acid to the powder front face of copper powder. 

[0014] The process which processes the front face of copper powder using a fatty acid contacts copper 
powder to the organic solvent containing a fatty acid. At this time, copper powder is put in into the 
solution concerned, and predetermined time and the method of making a fatty acid adsorb on the surface 
of copper powder by stirring are also available, even if it is the approach immersed in predetermined 
time into the solution concerned. There is especially no limitation in the contact technique. The surface 
treatment copper powder which contact processing with the organic solvent which contained the fatty 
acid as mentioned above ended is used as the solution concerned a ** exception, and is extracted. 
Moreover, it is also possible to put in and process copper powder in the air current which made the art 
by this fatty acid evaporate a fatty acid. That is, the approach of processing using a fatty acid will not 
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require especially limitation, if surface treatment with a uniform copper powder front face can be 
performed. 

[0015] The saturated fatty acid and unsaturated fatty acid which were indicated to be the fatty acid said 
here to claim 3 and claim 4 can be used. The classes of saturated fatty acid which can be used for claim 
3 in this invention are enumerated concretely. Enanthic acid (C6H13COOH), a caprylic acid 
(C7H15COOH), Pelargonic acid (C8H17COOH), a capric acid (C9H19COOH), Undecylic acid 
(C10H21COOH), a lauric acid (CI 1H23COOH), A tridecyl acid (C12H25COOH), a myristic acid 
(C13H27COOH), Pentadecyl acid (C14H29COOH), a palmitic acid (C15H31COOH), It is shown 
clearly that it is any one sort of a heptadecyl acid (C16H33COOH), stearin acid (C17H35COOH), a 
nonadecane acid (C18H37COOH), arachin acid (C19H39COOH), and behenic acid (C21H43COOH), or 
two sorts or more. 

[0016] And the classes of unsaturated fatty acid which can be used for claim 4 in this invention are 
enumerated concretely. An acrylic acid (CH2=CHCOOH), a crotonic acid (CH3 CH=CHCOOH), 
Isocrotonic acid (CH3 CH=CHCOOH), undecylenic acid (CH2=CH(CH2)9COOH), Oleic acid 
(C17H33COOH), an elaidic acid (CH3(CH2) 7 CH=CH(CH2) 7COOH), A cetoleic acid (CH3(CH2) 9 
CH=CH(CH2) 9COOH), Brassidic acid (C21H41COOH), an erucic acid (C21H41COOH), It is shown 
clearly that it is any one sort of a sorbic acid (C5H7COOH), linolic acid (C17H31COOH), a linolenic 
acid (C17H29COOH), and the arachidonic acid (C13H31COOH), or two sorts or more. 
[0017] If a metal salt with the copper which is the constituent of copper powder is made to form in a 
copper powder front face using the saturated fatty acid and unsaturated fatty acid which were described 
above, when it is processed into a copper paste, it will become possible to reduce paste viscosity 
effectively. And the conductivity of the conductor formed using the copper paste is not spoiled. 
Considering as "two or more sorts" here means that you may be what mixes and uses two or more sorts 
of the saturated fatty acid enumerated above, and two or more sorts of unsaturated fatty acid. 
[0018] And an organic solvent washes next the surface treatment copper powder once obtained as 
mentioned above. The front face of the powder of the organic solvents, such as an approach, and surface 
treatment copper powder which are washed putting in into the approach of washing by covering an 
organic solvent over the surface treatment copper powder concerned and an organic solvent, and stirring 
contacts uniformly, and as long as the approach of washing is the efficient approach of washing, what 
kind of technique may be used for it. 

[0019] It is more desirable for washing of the surface treatment copper powder by this organic solvent to 
wash multiple times rather than washing once. Although removal of the fatty acid with at least one 
remarkable washing to which it stuck is possible, it is completely unremovable, and Fourier transform 
infrared spectrophotometry may also be detected slightly and a fatty-acid independent absorption peak 
lacks it at stability. However, if 2 times or more of multiple times are washed, a fatty-acid independent 
absorption peak will disappear completely, and only the absorption peak of the metal salt of a fatty acid 
will come to be detected. On the other hand, if it washes too much even if it thinks that multiple times 
are washed, the surface treatment layer of only the metal salt of a fatty acid may also receive damage. 
Therefore, the upper limit of the count of proper of repeat washing considers a research result 
statistically, although a difference while small is seen also according to the class of fatty acid, and it can 
be said to be desirable [ repeat washing in the range which does not exceed 3 times ]. 
[0020] As indicated to claim 5, as for the organic solvent used here, it is desirable to use any one sort of 
ethyl alcohol, methyl alcohol, an acetone, a methyl ethyl ketone, and propanol or two sorts or more. 
Thus, if the metal salt of the fatty acid which it was mind-handbill-easy with low-temperature heating, 
and was mentioned above is not deteriorated in order to dry the front face quickly for a short time, since 
using an organic solvent has a large specific surface area of copper powder, especially limitation does 
not have ****. However, without seeing industrially and increasing an environmental load especially, 
processing of volatilization gas is easy and the gas which volatilized carries out selection use of the 
above-mentioned organic solvent as what does not have a bad influence on the body as much as 
possible. 

[0021] And as indicated to claim 6, as for the desiccation finally performed, it is desirable to carry out 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 



10/19/04 



Page 4 of 6 



on the drying temperature of 50 degrees C - 100 degrees C and the conditions of drying-time 2-8 hours. 
In order that drying temperature may prevent scaling of surface treatment copper powder, to adopt a 
low-temperature field as much as possible is desired. It is because drying temperature cannot fully 
remove the moisture which stuck to a particulate matter called copper powder and fixing of a fatty acid 
moreover cannot strengthen it at less than 50 degrees C On the other hand, when drying temperature is 
made into the temperature exceeding 100 degrees C, it is for damage on a surface treatment layer to 
become easy to take place. If this drying-temperature range is adopted, the heating time doubled with 
that heating temperature should also be adopted. It is for a surface treatment layer to cause damage also 
at low temperature, if long duration is dried too much. And if the drying time is too short, removal of the 
adsorption moisture of surface treatment copper powder will become imperfect. 
[0022] Such technique can be adopted and surface treatment copper powder according to claim 1 can be 
obtained by making only the metal salt of a fatty acid remain on the surface of copper powder. Thus, the 
obtained surface treatment copper powder shows the anti-oxidation engine performance equivalent to 
the conventional copper powder which carried out fatty-acid processing. And the copper paste 
manufactured using the surface treatment copper powder concerning this invention has low paste 
viscosity, and moreover, since aging of paste viscosity cannot happen easily, quality control of a copper 
paste becomes easy and it can expect reduction of the management cost in a manufacture site, and 
improvement in productive efficiency. 

[0023] The surface treatment copper powder indicated to claim 1 will be equipped with completely 
different product quality from the conventional surface treatment copper powder which carried out fatty- 
acid processing so that he can understand from the contents stated above. So, it is considering as the 
copper paste manufactured using surface treatment copper powder according to claim 1 at claim 7. If 
even the presentation of the binder resin is the same, the copper paste manufactured using the surface- 
preparation copper powder concerning this invention will be equipped with low paste viscosity, and will 
become what has few aging from the case where the conventional surface-preparation copper powder 
which carried out fatty-acid processing is used. 

[0024] It is considering as the printed wired board which contains in claim 8 the conductor formed using 
the copper paste according to claim 7. The need in a printed wired board application has also been 
increasing the field of electronic industry especially by in recent years. Since the electrical machinery 
industry of our country is exposed to a severe international price competition to today's printed wired 
board industry, the cost cut demand is to increase severity fiirther. The trend of such a commercial scene 
is received, it changes to through hole plating, the Bahia hall forming method, etc. as a means to secure 
the conductivity between layers, in the multilayer printed wiring board of four or more layers in recent 
years, and the technique of securing the flow between layers of a multilayer printed wiring board using a 
copper paste has come to be performed. 

[0025] This forms the hole used as the layer flow section equivalent to the Bahia hall and a through hole 
in a base material beforehand. Make this hole fill up with and harden a copper paste, and the copper clad 
laminate which stuck copper foil on that surface is manufactured. The approach of manufacturing a 
multilayer printed wiring board using this, and the projection which serves as the layer flow section 
beforehand in an adhesion side with the base material of copper foil Form by stiffening a copper paste 
and the various approaches of securing the flow between layers at the time of copper clad laminate 
manufacture by the approach of carrying out the laminating of this to a base material, and sticking it etc. 
are adopted. Reservation of the stable conductivity ability between layers serves as necessary minimum 
conditions also from the semantics which prevents incorrect actuation of the electronic equipment by 
which a printed wired board is incorporated. If the copper paste concerning this invention is used, since 
the viscosity is low, the activity of forming in a copper foil front face the projection which makes good 
restoration nature of the copper paste to a hole and which can carry out things and serves as the layer 
flow section using a copper paste will become easy. 

[0026] Moreover, it becomes easy to say that aging of the copper paste viscosity mentioned above is 
small, and the viscosity management as a copper paste will say it that quality fluctuation of a copper 
paste is small. If such a copper paste is used, the printed wired board of a high precision excellent in the 
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linearity of the thickness of the circuit which manufactures, width of face, and a circuit edge etc. will be 

obtained. 

[0027] 

[Embodiment of the Invention] Hereafter, this invention is explained more to a detail, contrasting this 
invention with the example of a comparison through an operation gestalt. Here, there is much amount 
used as a finishing agent of copper powder, and suppose that the case where reliable oleic acid is used as 
a finishing agent among these contractors is shown as typical. 

[0028] The 1st operation gestalt: With this operation gestalt, it was an approach according to claim 2 
about the surface treatment copper powder indicated to claim 1, and oleic acid was used and 
manufactured to the fatty acid, the copper paste was manufactured using the surface treatment copper 
powder, and the rate of change of the viscosity of a copper paste was measured. Furthermore, the 
comparison with the conventional surface treatment copper powder which carried out oleic acid 
processing was performed. 

[0029] The conditions in which the surface treatment layer which used oleic acid for the front face of a 
copper powder grain first was formed were explained. 5kg of copper powder of 4.18 micrometers of 
mean diameters was put into the nutsche, the 51. methanol solution which added 5g oleic acid and was 
distributed was dropped, and the surface treatment layer was formed in the powder front face of the 
copper powder concerned. And surface treatment copper powder and a solution were carried out the ** 
exception by carrying out suction filtration. 

[0030] Only the metal salt of oleic acid should remain in the surface treatment layer of copper powder 
by washing surface treatment copper powder and carrying out suction filtration by dropping and 
covering 21. methanol liquid over the surface treatment copper powder obtained as mentioned above. 
Desiccation of 5 hours was performed for the surface treatment copper powder isolated preparatively by 
suction filtration at the temperature of 70 degrees C. When the Fourier transform infrared 
spectrophotometry of the surface treatment copper powder of this phase is carried out, it turns out that 
the **** absorption peak shown in drawing 1 is obtained, and only the peak of the metal salt of a fatty 
acid is detected to the 1561cm-l and 1413cm-l neighborhood. 

[0031] Then, the epoxy system copper paste was manufactured using this surface treatment copper 
powder. These were mixed having used [ the silver surface treatment copper powder concerned / at 85 
weight sections and the 1st epoxy resin / Epicoat 828 by the oil-ized shell company ] friend cure MY-24 
by Ajinomoto Co., Inc. as 3 weight sections for YD-171 by Tohto Kasei Co., Ltd; as 9 weight sections 
aiid^i epoxy resin curing agent 3 weight sections and the 2nd epoxy resin, it performed kneading for 30 
minutes, and the epoxy system copper paste was obtained. 

[0032] When the viscosity immediately after manufacture of the epoxy system copper paste obtained as 
mentioned above is measured, the viscosity after 630 Pa-s and one- week progress is 950 Pa-s, and if it 
thinks as rate of change of viscosity on the basis of the viscosity immediately after manufacture, the 
result that it is 51% is obtained. In addition, for measurement of the viscosity in this specification, it 
measures at the rotational frequency of 0.1 rpm using RE-105U which is a viscometer by the east 
machine industrial company. 

[0033] Furthermore, this artificer etc. carried out the following contents as an operation gestalt used for 
a comparison in order to check the effectiveness of this operation gestalt mentioned above ("the example 
1 of a comparison" is called hereafter.). As an example of a comparison, it processed by oleic acid and 
the same epoxy system copper paste was manufactured with having mentioned above using the surface 
treatment copper powder in which each of the metal salt of the fatty acid which carried out the 
adsorption residual on the surface of the powder, and a fatty acid exists. It turns out that the **** 
absorption peak which showed it to drawing 2 when the Fourier transform infrared spectrophotometry of 
the surface treatment copper powder of this example 1 of a comparison was carried out is obtained, and 
the peak resulting from the peak and fatty acid of a metal salt of a fatty acid is detected. 
[0034] And the rate of change of such viscosity and viscosity was measured. Consequently, when the 
viscosity immediately after manufacture of the epoxy system copper paste obtained using the silver 
coating copper powder which is not performing surface data smoothing is measured, the viscosity after 
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915 Pa-s and one-week progress is 3150 Pa-s, when it thinks as rate of change of viscosity on the basis 
of the viscosity immediately after manufacture, it is 244%, and as compared with the case of this 
operation gestalt, initial viscosity is also high, and, moreover, it turns out that aging of viscosity is very 
large. 

[0035] The 2nd operation gestalt: With this operation gestalt, it was an approach according to claim 2 
about the surface treatment copper powder indicated to claim 1, and oleic acid was used and 
manufactured to the fatty acid, the copper paste was manufactured using the surface treatment copper 
powder, and the rate of change of the viscosity of a copper paste was measured. Furthermore, the 
comparison with the conventional surface treatment copper powder which carried out oleic acid 
processing was performed. 

[0036] Stirring mixing of the 51. methanol solution which added 5kg of copper powder with a mean 
particle diameter of 4.18 micrometers and 5g oleic acid, and was distributed was carried out, and the 
processing by the oleic acid performed first formed the surface-preparation layer in the powder front 
face of the copper powder concerned, it is filtering in a nutsche and carried out surface-preparation 
copper powder and a solution the ** exception. 

[0037] Only the metal salt of oleic acid should remain in the surface treatment layer of copper powder 
by washing surface treatment copper powder and carrying out suction filtration by dropping and 
covering 21. methanol liquid over the surface treatment copper powder obtained as mentioned above. 
Desiccation of 5 hours was performed for the surface treatment copper powder isolated preparatively by 
suction filtration at the temperature of 70 degrees C. When the Fourier transform infrared 
spectrophotometry of the surface treatment copper powder of this phase was carried out, it turned out 
that the **** absorption peak shown in drawing 1 is obtained like the case of the 1st operation gestalt, 
and only the peak of the metal salt of a fatty acid is detected. 

[0038] Then, the epoxy system copper paste was manufactured using this surface treatment copper 
powder. Since the presentation of a copper paste is the same as that of the case of the 1st operation 
gestalt, the duplicate explanation here is omitted. When the viscosity immediately after manufacture of 
the epoxy system copper paste obtained here is measured, the viscosity after 450 Pa-s and one-week 
progress is 675 Pa-s, and if it thinks as rate of change of viscosity on the basis of the viscosity 
immediately after manufacture, the result that it is 50% is obtained. 

[0039] As compared with the case of the example 1 of a comparison which mentioned this above, 
clearly, initial viscosity is also low and aging of viscosity has also become a small thing. And even if it 
compares with the case of the 1st operation ****, the initial viscosity of the copper paste of this 2nd 
operation gestalt is low. 
[0040] 

[Effect of the Invention] The early paste viscosity of the copper paste which manufactured surface 
treatment copper powder equipped with the surface treatment layer by the fatty-acid processing 
concerning this invention using the surface treatment copper powder since only the metal salt of a fatty 
acid remained on the powder front face is low, and it becomes possible [ making aging of viscosity into 
a very small thing ]. Quality control will become very easy and will contribute such a copper paste to 
reduction of production control cost. And since the restoration nature to the hole for forming the layer 
flow section of a printed wired board etc. improves by using this copper paste, it becomes a suitable 
thing for the manufacture application of the printed wired board of the high quality equipped with the 
detailed wiring circuit. 
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m&ifisn^-xb. 

mms: m%m7fc&m<m*-xh*m\,\xB 

tfHtzmtSts Z b m&b IHTO v hffillfli. 

imomzm] 40 

[000 1] 

imwsthm-mi *tt-&mz®&mn. m 
mmmwrnxm. ^mmmx-^htitzmum 
mm. *<7>$m98imffl£m^fzm*-xh. iwzn 

[0002] 
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[0003] -f-LT, £coft3lWliffiWHffi<0£ < iz 

it. mw0Wtom±+tt:##)$iW8mk Lxm. 
mmm \ ^mmmmhtix zt:. z o$smm 
mmt. m^-xHziax^ix. x? o-ym\mm 

-comm. mm&m&jimmzmzti. wmmm 
mmzmzm^t>tix%tz. m-h. mmmmix^z 
^mbimLtzbtuz. mmmmmmmmit^m 
zuz<<. zsm&imzmvkmsimst^i 

Z b mtfcb ft 6 Z b tmhtiX * fc. 
[0004] 

imtfM&i £ob? mm] ifri%#t>. m^- 

xhtm^Z § JEfl&KTfliiBftS LfcUil 

^tfxmmtz^mm^ib'. m^zzix^ 
ii>vx'te%^bmM.wiuztix^tz. wh. mm 
x'mucmwmmmxm&item^-x h 
it. mco^-x hft>mm< . wi-x hvsxm 
mM&mzixw&t&zbi>t><o. m^-xhizm 
xixmco%mmtis®mx'b<) . wmmw&m 
izm^m^-xhbixcoffawm. summizm*? 

mbhz-ox^tz. 

[0005] fismm&ft'ytimwsffl} 

Z. m^-X b CJPI L*lb% co^-X hfe«S:ffi< X' 
Z. lfri>. ^-xbftg.cr>WSif%tt.t:imiz!RfflX'Z 

zmmmcomtmthx % tmx-b i . 

[0006] 

mmzmm-zfzibiozm zzx\ wmmrn 
\t. mmx-m, uzmwmmm^Km^-x b 
oi-xbftwmKKzimi:. nxmitam, 
niflfiST'^a uzmmm^comicomiz^ ix 
^&&mt<vvimK ^-xbizmxitzmcr,. ^-x 
bftmz*z%m& l §-t&zb££$±it>tz. zcoz 

btmb IX. &Tiz&<imZ%f&. UzcoX'b 

[0007] m%m i izit. mmm^x>mitz$k 
mmmzffitfcmtiHz&^x. mm^mma. m 

ttiWtO&BMX'BtfiLt: 1><7)X'$>ZZ b fcttftfcf Z>® 

^-xbmcommummb utv^. 
[0008] mffiMX'Xm itimmmem 
mm. xmzm^mm* mmn&HM. mm 
4*ytm$tLx^h. zcozb\t. ®&<nmwmx%. 
mtmLtzmm. ?-v^mi±%±ftmm ( f 
t-ir) m^x. *<nw$x-? zbir 

t>. *mi<z%XM& Z b t^imxbl . M21Z. Wfcco 

mmmitzmsmmmzFT- 1 rt>w ucsgm 
*U7oocm-i ftactc, mmcr&m&izfsmtz 
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56 1 cm- i k 14 1 3cm- i k?)fti£ 

[00093 *#mmte. zmmm-mmi 
tcmmmmmfcrnmucm®. hub® 

izBWzmmzmt. m^-AHzunxuzbt*) 

tOO 103 ££Tf a riUMK^JSlgj bit. MB 

mm^mmmmthmz, memwtm 
x, ztibcommzm^Hztob-tz,. 

[0 0 1 13 *l/C, ££Tt3IHBKfctt, teWIHS 20 

£ *i £> cDgftm* mmvmmz^ ^x i* . j^tt-sk 

[00123 a*«2fc:t4. mbmmsmmb 
mmzit, momizmmmzit. &m>m 
■fi z bX'm&m®iffiz.tMmmz>WiX'h 
■?x. mmmmttittmmbmmm® 
jus*. mmimm&BtfLUzmbi. mmm. 
immmmwz. 'j?%<bi>mwmzm\ mk 30 
tizb mmb vtimmto&wsvjm uzmm 
®MaMttzm%v% 1 izimnm^-z bmmmtm 

[00133 zzizm^fz. mwmmwmm 

li. IM6irciH»*«fflLr. -JUH»*)*tlifc:tt. © 

[00 143 «0»Wg«H£J|gIffil?£fflVvc^-f 6lg 
(i. ffl^Sr. »»K***Lfc3rtf^fcfcHStf4tf> 40 

xhh. z<r>b%. mm^mmmzMi. m^m 

-oxt>mi>%\.\ ftiz*<D®M&mzmmi.&\ ja± 
oxoizix. nun*** u:*wwt t 

i>*jmx-t>&. wh. mmmm^x&m-t&mtt. 
m$mcw^%mmtfx'$&i><?>x'i>tiif. mz 50 
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[00153 zz-cwimmkit* m&3axm& 
«4 izm it:mmm&v*mammzm^i z 

k ®T'# S MAlimoWH^ Af^fc:^ l.xi-y 
b$(C 6 Hi 3COOH) , ^T'J^K(C 7 Hi 5 
COOH) „ (c 8 Hi 7 COOH) . X? 

TV>M (C 9 Hi 9 COOH) , ->yfx;H (C 
10H21 COOH) , y*7V>m (C11H23CO 
OH) . YVfi'lVW. (Ci 2 H 2 5 COOH) . 5 >J 
X^-yK (Ci 3 H 2 7 COOH) . *<>?Ti/;m 
(Ci 4 H 2 9 COOH) . AVl/Sf-VK (Ci 5 H 

3 i cooh) . 'vr^ri^Hj (Ci 6 h 3 3 coo 

H) , XrTUyS (Ci 7 H 3 5 COOH) . J±t 
tiVBt (Ci a H 3 7 COOH) . 7y*>M (Ci 9 
H 3 9 COOH) , <*\ym (C2 1 H 4 3 COOH) 
OWffO 1 2 WlkX'b hZb*mt>MzLX 

[ 0 0 1 6 1 *bT. ItOTUfctt, *ft^BBtt5V^T 

fflv^4£ k *>t* hT^ffiammomm&mmzm 

U 77V)im (CH 2 =CHCOOH) . ^DhyH 
(CH 3 CH = CHCOOH) , 4V?XlhyWl(CH 

3 ch=chcooh) N (ch 2 =c 

H (CH 2 ) 9 COOH) . *\s4y&. (Ci 7H33 
COOH) . X-yJitym (CH3 (CH 2 ) 7 CH = 
CH (CH 2 ) 7 COOH) .thWHKCH 
3 (CH2 ) 9 CH = CH (CH2 ) 9COOH) „ V 

y^'Jym. (c 2 1 H 4 1 cooh) . x/MrK (c 

21H41 COOH) , V/Uh'y® (C 5 H 7 coo 
H) . 'jy-^K (C17H31 COOH) , vsuy 
KC17H29 COOH) , 7y*Yy& (Ci 3 H 
3 1 COOH) OV^-ffu6»l«Xtt2«JaJ:T*4£l: 

&We>Mzlx^&. 

[00173 vmzmKKmmmmartmm® 
zm^x. mnmtiLtiiftX'SiZmbe&mmmm 

mzffi&.Z *4 k , ffl^-^. h tc Jnx L^c k « ^-x h 

tt&m&mzigMzit&zbmmb%&. u*>t>, 

ZbWWX-tyh. ZZX r 2«iaU:j kLTV>l>0 
[0 0183 atK. ±^Oj:3{wtT-Bf#^ 

» <7)^ii , ^i^®jaaiie)(c^a>§«sr*^t4 c k 

*»wiJMt k mmmm <nm.<mm b wnm. 

%<m&L. mmxKVtmmzjrmx'htiif. 

d%*mtm^xi>®h%\,\ 

[00193 z cnwrnrnzx h mmmm<r>$m 
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ii. 1 m»i o i> . mmmzTr^ttmt i 
«rtg? %£Mm&Q*'r. ft- i u.m 

mE®mmit. wmowmzt.'jxt*. 
t>n&9w*£tiitf. ®3m%tmtt}£%x.x. 3 
mmiK^mx-vrnmimm* u^t* 

[00 2 0] iiTfflV^*«SS«(i, IS«3i5fci5« 
■thy. xj-iv^iV'irhy, 7'uj*;-)V<nwf1xfr 

mx<D>mm%x\ imiiz#ztfAmz«jm%m 

[002 1] *LT. «KWfcfHflSi«. M$g6fc: 

iBKU^i 5c, sati&ss or~i o ox:, sasisia 

2~8«ffiko*fr-Cff5ii:* t ff4U^ 
*H0MMH»O«1iIIWktl»±'t*fc«>. TOMrROffi 

ffixu. mt^i vmmzm i^^-nnzm. 
^/s»"c*6. oanaK*. i oo-cs-is^sis 

* oicjHMKxtiKff 3 btmnmatftmz&z.? 

[00 2 2] £<DA3&#8c£$fflU M»0«af(cJfi 

m>&mMm®&zbwiiim?,cr>x'$>$>. inxdiz 
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[0023] ja±fca^fews*»fea«Fr* * «t e ic. 

Lfc*iB«I«»i:tt. £<H*ofcWMHr*fl|;i.S 
ifcfcfrS. *£T\ §S*JS7(;:(i. ffi&l l (cgetta 
«BS«SMH»*fflv^WtLfciH^-^ h b LX\^h . 

Mi. *<^4 y^HMtofflrt^B-TiMi^ ft 
10 i&SOT'&l.. 

[00243 mm eta. m*i7 KEa««^-^ 

fnmz&^xnmmtfwmixzx^z. $B<orv> 
h mmmmzft ixu. fmommRtfm 1 1 « 

izn^x. mmm&zmm&^mbix , x^-* 

[0 02 5] iWi, flMBtW7*-*, 

niisjisits^, "ftbrnmombcowtw 
izmmmm&bz&mmi. m^-zhzmtzit&z 
bX'Bf&i. ztitmttbmmLxmm&M&iz 
30 £vmmmmmzmf%mmm-m<7)n«<?) 

mm-&mmmm%bts:b<r)X'bh . 

[ 0 0 2 6 ] 4*:. l&Ltd®^-* hftswimm. 
tf'^Z^bWdZbli. m^-XhbLXcr)fiig. i mtf 
40 MtcSrO. JS^-xb^SIEIiWvifcf^i: 

mmz, m, mx-y : J<?>wmmizmifi:m^ft%. 
0>7\)yh wjtmm htihzbizKhnx'hh. 

[0027] 

50 [0028] glgaaSffij *IWST14. if«^ 
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1 ecu uzmwmm , mm 2 zsmrnxm 
x\ mmz*u4 ymm^xmt. zmmm 

[0029} m}\,zmML<n$mz*\'4 >mm\^ 

4. 1 8#mOffl&5kg£ N *-yf-xfcAiX, 5 g( 7) 
:*l"f yK5rjD^.-C^ft$^ 5 U -y h/PO* ? J-)V 

mmmLx. %m®mmmizmwmm 
[0030] ±&cd x 0 izixn^titzmmummm 

iz, 2 »J -y h)l>cr>*?S-)mzmTlXfrV&Zt 

x\ mM>i!mm®cr)imt:ft\,\ <m\Fm-&zbx\ 
mm$mwmi,z*u4 ymco^m^^m^uz 
t«iUc. m^Fm'ttmuzzmmmMm , 70 

f t- 1 RMft+t t . m 1 tzm ttzm fuse 

-?A J *#£>*U 1 56 1 cm- 1 RVl 4 1 3cm" i 

ttfttzmme&m&nt-twwm&sixx^iz 

[003 1]^T, £<0«iiK8aiB»*fflVvc. X* 
* h *K& Lfc . !M$gi!l3MII$£ 8 

e3-h8 2 8£3MgL %2cr>x.#*i,®mMm 

«^m&&M(0YD- 1 7 1 «• 9aaa5. x**^ 

SlIgliTOJfc LT l*<0*1*5C^tt«!^r S df x 7 M Y - 

2 4*3MHN:LT, £*ifc*8tel/C3 0#tf>«« 

[0032] JilhOj: a LTff S>*lfcX;Jttri^|fl>s. 
-X hc0i!i&E^O«iS$rS!l^-ri» i630Pa-s, 
-Wfflmm£<r)W;mi9 5 0 P a • s X'h *) . WM.mk 

zt^mmnbtix^z,. ^mrnmizm 
*«r*ojB6fcai, wmmtmmmx'biRE- 

105U£fflWt, 0. 1 rpm<0EME»tr»eLfct 
[0033] ±£Utf*JW 

*. ) . Jt«^Jt ix. ywrewmix. m^w 
mizmmiKm®. mmn&w&n*ii*tL 
tftt?i$mmwmzm^x. i&uztfflmcoz. 

mmm. ft-ir^^**, H2jc*u;*n&« 

iztmth K-?ffmixztix^&z t mfrh. 
[0034] -f-LT. ztibmimt/ttm^mt: 



(5) ^2 002-3 32 502 

8 

z-TjyymmR^xnbtitzzixitisimK-A 
h<?)wm.@0m*m%.tt> 1 9 1 5 p a • s , -a 

ISHBiftaftXtt 3150Pa- stftO. SiSilSW) 

»«*iei«sft*«awwi: ix%thb2A4 %x-h 
*). ^mnmm^^timLxwmmh-MK. l*> 

t . ft&<r)ffl$£iktfimz±% \ >c t tMtfrh . 
[0 03 5] » 2 *wwar«i. IHBt 

lWE«L/i«iiB!S!««*. B**2fcE«0>#8! 

[0036] fcuteffs *m ymz* mm&. 

l8um<7)m®5ksk5g<7)*U4y&t:iU 
£T#ft§-£fc5 'J -y h^^^y-^^tSr. 

[0037] ±Mcr>£ o t £il*:$lffi*!UIififfi 
20 fc, 2'J>y h7K7)^^y-;^jrFLr*^tS^t 

mw)cDmwmiz*u4 y^^m&^tim^it: 
t^tuc. m\iF&x'ttJRit:immmm . 70 

f t - 1 R»*f t s t . ai 1 mmmnmst m 
mizTjkitzmmiv-rwfttzix. mm<r>& 

[0038] m^x. z^mmmmmm^x. x.# 

30 lmffl&Bw&ktmm'bhKtb. zzx-om&uz 
tmxn+i . z z x"&t>tit:x.x* ^m^-x h 
nwmmm&zmm-z> 1 4 5 0 p a • s . -ms 
tm^^mte 1 5 p a • st& 0 . SMS^f^ 
k LT#x 1. 1 5 0 § b v * 

[0039] zti*. mitcimmi<7)^bimt 

lb. mfrlzfflm&i>{8:<. ttS^g^bt/hS 

40 (S<<ir-p-CV^. 
[0040] 

m%i><?>b%<). xmm3xhv>imiz'&i--t&i> 

(Tibtth. %VX, Zcom^-XhZm^hZbX'. 7 

50 oy hmM^mmmmmmtim^B^nn 
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[Hi ] *mwm&m>>mmmFT- i r©jr 



(6) *fH2 0 02-3 32 502 

1 0 



[HI] 



[H2] 




2000 1800 



1600 1400 1200 
« ■ (cnrO 



1000 




2000 1800 



1600 1400 1200 
« B (cm"') 



1000 



F^-A(##) 4K018 BA02 BC29 BD04 KA33 
5E343 BB24 BB76 BB77 GG20 
5G301 DA06 DA60 DD01 
5G307 AA08 
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